Pro-apoptotic effects of the novel tangeretin derivate 5-acetyl-6,7,8,4'-tetramethylnortangeretin on MCF-7 breast cancer cells.
Citrus polymethoxyflavone tangeretin (5,6,7,8,4'-pentamethoxyflavone, TAN) displays multiple biological activities, but previous reports showed that TAN failed to induce MCF-7 human breast cancer cells apoptosis. Herein, we prepared 5-acetyl-6,7,8,4'-tetramethylnortangeretin (5-ATAN), and evaluated its cytotoxicity on MCF-7 cells. 5-ATAN revealed stronger cytotoxicity than that of parent TAN in the growth inhibition of MCF-7 cells. 5-ATAN induced apoptosis via both caspase-independent and -dependent pathways, in which 5-ATAN induced the translocation of apoptosis inducing factor and phosphorylation of H2AX as well as poly (ADP-ribose) polymerase cleavage, caspase-3 activation. However, 5-ATAN did not affect extrinsic markers caspase-8, BID, and FADD. Further, 5-ATAN induced the loss of mitochondrial membrane potential (Δψm) by regulating the Bax/Bcl-2 ratio. Loss of Δψm led to the mitochondrial release of cytochrome c which triggered activation of caspase-9. In conclusion, these data indicate that 5-ATAN plays pro-apoptotic cytotoxic roles in MCF-7 cells through both caspase-dependent intrinsic apoptosis and caspase-independent apoptosis pathways.